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CRUISE RESULTS 
NOAA R/V CHAPMAN 
CRUISE CH-84

R/V ALASKA

AK 84

EASTERN BERING SEA CRAB GROUNDFISH SURVEY


CRUISE PERIOD


NOAA R/V CHAPMAN 5 JUNE 1984-27 AUGUST 1984 
R/V ALASKA 5 JUNE 1984-12 AUGUST 1984 

Itinerary 

The NOAA research vessel CHAPMAN departed Kodiak, Alaska on 5 June

1984 to begin the firs t leg of its portion of the eas tern Bering Sea

crab-groundf ish survey. In tervening port calls were made to Dutch Harbor,

AK to load equipment and exchange scientific personnel on 27 June , 17 July,

and 7 August. Fishing operations were conducted on 55. 5 days; 13 days

were spent in transi t; 5 days were lost to weather, and 7. 5 days were

spent in port. The cruise terminated in Dutch Harbor on 27 August 1984.


The chartered vessel ALASKA departed Kodiak on 5 June 1984 and

port calls were made to Dutch Harbor on 27 June and 17 July to exchange

scientific personnel. A total of 45 days were spent conducting fishing

operations; 10 days were spent in transit; 8. 5 days were lost to weather,

and 3. 5 days were spent in port. The survey terminated on 12 August

1984 in Dutch Harbor.


Area Surveyed


The survey area covered eastern Bering Sea continental shelf waters

from Unimak Pass north along the 100-fathom contour line to approximately

61O N lati tude and east to the Alaska mainland. The study region encompassed

the major distributional area of commercially important demersal fish and

shellfish stocks. Trawling stations were uniformally established on the

basis of the standard 20 x 20 nautical mile grid (1 station per 
 400 

, tha t has been used in earlier Bering Sea surveys (Figures 1 and 2). Station

density was increased around st. Matthew and the pribilof Islands to provide

greater sampling of blue king crab stocks of those areas.
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Primary Objectives 

The primary objectives of the survey were to: 

1. continue the annual series of assessment surveys of crab and 
groundfish in the eastern Bering Sea through the collection of abundance 
and biological data on crab and groundfish species in the described shelf 
survey area; 

2. collect seawa ter temperature and salinity data using CSTD 
(conductivity, salinity, temperature, depth) equipment at all stations 
trawled by the CHAPMAN and collect temperature data using XBT (expendable 
bathythermograph temperature) probes and surface bucket thermometers at 
all stations trawled by the ALASKA; 

3. conduct side-by-side fishing experiments between the CHAPMAN 
and the ALASKA to compare current and previously used trawl and rigging 
arrangements. 

Secondary Obj ecti ves 

Other obj ectives were to: 

1 . record observations of spawning groundfish; 

2. collect stomach samples from maj or designated fish species for 
RACE-REFM' s cooperative trophic interactions study; 

3. collect specimens of flathead sole/Bering flounder and arrowtooth 
flounder/Kamcha tka flounder for biochemical genetic studies; 

collect designated specimens of groundfish for the Observer

Training Program;


4. 

5. collect Greenland turbot specimens for: a) study of flesh quality 
by the Utilization Research Division and b) parasi tic studies conducted by 
Polish scientists; 

6. collect juvenile Pacific halibut specimens for parasi te studies 
by the International Pacific Halibut Commission (IPHC); 

7. participa te wi th the IPHC in tagging and releasing Pacific 
halibut for stock movement studies; 

8. collect designated fish and squid specimens for energy content 
analysis by the National Marine Mammal Laboratory (NMML) and, 

continue Pacific cod tagging studies. 

Gear 

The modified 83-112 otter trawl was used at all survey stations 
occupied by the CHAPMAN and the ALASKA. Gear configurations for the 
modified and standard 83-112 otter trawls are shown in Figures 3 and 4. 
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83/112 EASTERN 

TOP BOTTOM 

Oanlenos (optional) 
Eye 

10' 

14" rubber bobbin 
Cable clamp

C;; 

C' ..p 
Q. . 

- !2b


f1l 

~.Q 

137. 
. C' 

4" mesh

ti: #60 thread 

Hammerlock 
3" rubber washers


60 First 5" mesh Rubber spacers 
intermediate #96 thread 

't) 't) 
10 :-2 
't) 10
60 Second C ...
C.I .c intermediate "C : Overall length (not including danleno) 110Ft. 

C . (109 Ft. in some cases) 

120M .- II) 

Double codend: co .
... "C


120M. 3.5" ;r96 c. E

sewed one within


2 pcs. 120M x 
II) II)

the other.
 at:M'
120 

II) 

120 M 

"1-

30 fm 
top seam
 Rigging detail:

10M 10M Note that eye at end
Rings of breastline and eye at

end of footrope are both 
shackled to the dandy-
line; similar arrangement
at the headrope. 

Restrictors: 7ea., 14' in circumference 
made of 1 y," poly rope spl iced to form Rings for splitting strap,
a ring, hung 4' apart, secured loosely 5Y2" diam. 5/8" galv,
at top, bottom , and at riblines. 

, Pucker rings

Top seam


22m l 
20m 

R ibline


Intermediate Codend Liner sewed in 
about here. 63M 
from the end 

Spiders: 54 "XY2 " diam. 
braided nylon . 2 per ring, 
each spider leg laced 
along bars. 

Figure 3. --Diagram of the 83-112 eastern trawl. 



1981 Configuration


to head rope


'5 fro 

25 fm


'5 fro	 to footrope 

1982-1984 Configuration

to head rope


30 fm


to footrope

30 fro	 24 " 

chain 
extension 

Figure 4. --Dandyline gear configuration for the 83- 112 eastern trawl as used in 
1981 and 1982-84. 



The modifications were intially made to improve the net' s bottom-
tending characteristics during the 1982 crab-groundfish survey. These 
modi fica tions included al tering the dandyline configuration and placing 
24-inch chain extensions between each end of the footrope and lower 
dandylines. 

The modified 83-112 had a 112' footrope and 83' headrope wi th 4" mesh 
in the wings and body, 3-1/2" mesh in the intermediate , and 1-1/2" mesh 
in the codend liner. There were 41 floats on the headrope. The mean 
effective path width was approximately 54 ft. for both vessels. 

The 400-mesh eas tern trawl (Figure 5) which was the standard crab-
groundfish survey trawl in most years prior to 1982 and was last used 
by the ALASKA during the 1981 crab-groundfish survey was used in the gear 
comparison experiment. The 400-mesh eastern trawl had a 94' footrope 
and 71' headrope, 4" mesh in the wings and body, 3-1/2" mesh in the 
intermedia te and codend wi th 1-1/4" mesh in the codend liner. It had 
15 floats on the headrope. 

Me thod s 

Standard sampling methods were the same as used in previous years. A 
minute bottom trawl haul was conducted at each station. Surface and bottom 
water temperatures were taken at each station using CSTD' s on the CHAPMAN, 
and XBT probes and bucket thermometers on the ALASKA. 

Catches weighing less than approxi tmately lb. were entirely sorted500 

and processed. Ca tches weighing more than the 500 lb. capacity of the 
sorting table were subsampled. However, all specimens of commercially important

species of crab and Pacific halibut were removed from every catch. After the

catch or subsampled portion of the catch was sorted into baskets, all species

or species groups were weighed, enumerated and ei ther discarded overboard or

saved for subsequent biological sampling.


Addi tional biological collections included size composi tion by sex and 
age structures from: 

Pollock Theragra chalcogramma

Yellowfin sole Limanda aspera

Rock sole Lepidopsetta bilineata

Pacific halibut Hippoglossus stenolepis

Pacific cod Gadus Macrocephalus

Sablefish Anoplopoma fimbria

Pacific herring Clupea harengus pallasi

Arrowtooth flounder Atheresthes stomias

Alaska plaice Pleuronectes quadri tuberculatus

Greenland turbot Reinhardtius hippoglossoides

Flathead sole (Hippoglossoides elassodon)


For king and tanner crab, total weights and numbers in the catch were
determined. All individuals were measured when the crab catch was small. A 
representative subsample , or approxima tely 300 crabs, was processed from
very large crab catches. In addi tion to carapace measurements, shell condi tion, 
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clutch size, and egg condi tion were also recorded. Tanner crabs were examined 

for the presence of "blackma t" disease. 

Two age structure collection areas (southeast and northwest) were 

established (Figure 2) to examine differences in age composi tion and 
growth rates of selected fish species by region. Otoliths were stored 
and recorded indi vidually to allow for comparisons with fishery age data 

and to examine short term growth. 

Otoli ths collected from roundfish species were stored in 50% ethyl 
alcohol and those collected from flatfish species were stored clean and dry. 
Dorsal spines were collected from Pacific cod; and spines were frozen for 
later preparation and analysis. Scales were collected from Pacific herring


and stored in 50% alcohol.


The CHAPMAN and ALASKA fished alternate north-south rows of standard 
stations providing data for comparison of relative fishing powers between 
the two vessels (Figure 1). 

After the completion of all standard survey stations, gear comparison 

studies were conducted between the CHAPMAN and ALASKA. The gear comparison 
study consisted of two parts: 1) to obtain addi tional data in comparing 
the 83-112 eastern trawl (CHAPMAN) and the 400-mesh eastern trawl (ALASKA) 

as used in 1981 and earlier crab-groundfish surveys, and 2) to obtain data 

on the relati ve efficiencies of the modified 83-112 trawl as rigged in 
1982-84 compared to the rigging used prior to 1982. 

Results 

A total of 485 tows were attempted during the survey period, of these, 
385 were succcessful standard survey stations, 80 were comparati ve tows for 
gear comparison studies, and 23 tows were made in Bristol Bay for additional 
assessment studies of Red King Crab. 

Table 1 lists the biological data and specimen collections during 
the 1984 crab-groundfish survey. Approximately 157, 000 length measurements 
were taken from major fish species and approximately 5, 600 age structures


collected. Four hundred specimens of arrowtooth flounder /Kamcha tka 
flounder and flathead sole/Bering flounder were collected for genetic studies 
and approximately 2, 500 stomachs were collected for trophic studies. 

Pacific cod and Pacific halibut were tagged and released.Approximately 000 

Table 2 ranks the twenty most abundant fish species (kg/ha) taken during 

the 1984 survey. As in previous years, walleye pollock, ye llowf ish sole, 
and Pacific cod were the most abundant fish species in the survey area. 

Preliminary analysis of fishing efficiencies between the two vessels 
based on the alternate row fishing during the standard survey indicated that 
the ALASKA was more efficient than the CHAPMAN in catching yellowfin sole, 
f la thead sole, rock sole, poachers, squid, and shrimp. The CHAPMAN was more 
effecti ve in capturing sablefish than the ALASKA. Results of the comparati 
fishing experiments between the 1982-84 rigged 83-112 trawl and the earlier 

rigged 83-112 trawl and between the 1982-84 rigged trawl and the 400-mesh 
eastern trawl have not been analyzed. 
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Table 2--Rank order of abundance of the 20 most abundant fish taxa taken 
during the 1984 eastern Bering Sea crab/groundfish survey. 

Rank	 Species 

Walleye pollock

Yellowfin sole

Pacific cod

Rock sole 
Alaska plaice 
Flathead sole/Bering flounder 
Arrowtooth flounder/Kamchatka 
Pacific halibut 
Ska te unidentified 
Alaska skate 
Sablefish 

1 2	 Plain sculpin 
1 3	 Bu tterfly sculpin 

Myoxocephalus verrucosus 
Longhead dab 
Yellow Irish lord 
Bigmou th sculpin 
Sparse toothed lycod 
Grea t sculpin 
Greenland turbot 

CPUE (kg /ha) 

98. 
72 . 44 
21 . 
20. 
1 5. 

flounder 
1 . 
1 . 
1 . 

1 . 
1 . 



PERSONNEL 

CHAPMAN 

Leg I, June 5-June 26


Name	 Ti tIe Organization * 

() Sample, 	 Chief Scientist*** NWAFC/S 
2. Wincker, D. Fish. Biologis t	 NWAFC/S 
3. Anderson, P. Fish. Biologis t	 NW AFC/K 
4. Baxter, Fi sh . Biologist	 NW AFC/K 
5. Blood, Fish. Biologist	 IPHC/S 
6. Morado, J. Fish. Biologist	 NW AFC/ S 

Leg I I, June 28-July 16


1. June, J.	 Chief Scientist*** NW AFC/ S 

Sh aw , F . Fi sh. Biologist NWAFC/S 

3. Turner, M. Fish. Biologist	 NWAFCIS 
4. Kessler, D. Fish. Biologist	 NW AFC/K 
5. Baxte r , R. Fish. Biologist	 NWAFC/K 

6. Morado, J. Fish. Biologis t	 NWAFC/S 

Leg II I, July 18-August 6


1. Armetta, T.	 Chief Scientist *** NW AFC/K 

(2). Wilkins,	 Fi sh . Biologist NW AFC/ S 

Livingston, P. Fish. Biologist NW AFC/ S 

4. Turner, Fi sh . Biologist	 NWAFC/K 

5. Bryant , V. Fish. Biologist	 NW AFC/K 

Leg IV, August 8-August 27


1. June, J.	 Chief Sc ien tis t* * NW AFC/ S 

2. Fisk, 	 Fi sh. Biologist NW AFC/ S 

3. Turner, Fi sh. Biologist	 NW AFC/ S 

4. Anderson, P. Fish. Biologist	 NW AFC/K 
5. Cronk, K. Fi sh . Biologist	 NW AFC/K 

R/V ALASKA

Leg I, June 5-June 26


1. Coe, J .	 Chief Scientist* ** NW AFC/ S 

2. Bohle, 	 Fish. Biologist NWAFC/S 
3. Hartsock, F. Fish. Biologist	 NWAFC/K 

4. Dick,	 Fish. Biologist NW AFC/K 
5. Price, Fish. Biologist	 IPHC/ S 



R/V ALASKA conti d


Name 

1. Umeda, Y.


2. Halliday,

3. Yang, M.


4. Munk, E 


5. Dick,


1. Shimada, A.


2. Bohle,

3. McPhail, M.


4. Stevens, B.


Leg II, June 28-July 16


Ti tIe 

Chief

Fish.

Fi sh. 
Fish. 
Fi sh. 

Scientist*** 
Biologist
Biologist 
Biologis t


Biologis t


Leg III, July 18-August 


Chief Scientist*** 
Fish. Biologist
Fish. Biologist
Fi sh . Biologist 

Organization 

NWAFC/S 
NWAFC/S 
NWAFC/S 
NW AFC/K 
NW AFC/K 

NWAFC/S 
NW AFC/ S 

NWAFC/S 
NWAFC/K 

*K= Kodiak Laboratory 
S= Northwest and Alaska Fisheries Center, Seattle 




